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SUMMARY (IF COMMITTEE PECOMMENDATIOW3

The Advisory Committee on Instructional Computing was appointed
by the Commissioner of Educatfon to develop recommendations '

concerning the use of instructional computing in Florida public
schools. Based on a six-month study, the Committee has reached
consensus on a group of assumptions and recommendations which may
serve ,as the basis of pqh4c policy tO b0 formulated by the
Florida Legislature. The CommitteWs findings, described in
detail in the 1)60 ,of this report, can be summarized as follows:

(1) Computer technology will play an increasingly
pervasive and dominant role'in American society in
the next generation. Florida cannot afford not to
invest i'mmediately in this technology for use in
Florida schools, colleges,.ahd universities.
Investment is needed (a) to prepare citizens
for .new employment in computer,technology and
upgrade the skills of those already employed to
reflect changes brdught about by technology, and
(b) tO realize the potential of computer technology°

\ for imprOving teaching and learning of the basic
and advanced skills necessary for all individuals in
the Florida educational system to continue life-long
learning.

f2) There is an urgent need to begin planning now at the
state level for the appropriate utilization of computer
technology Okeducation. The Florida Department of

. Education sho ld be responsible for this..planning and
for facilitating the use of instructional Compufing

1 in the following priority areas:

.Computers as a medium of instruction in the
teaching of baslq skills and problem-solving,
and for use with handicapped stufients and low
enrollment classes.

o Computers as an object of instruction for
computer literacy for..both teachers,and students,
ind for trainingyn data processing.

(3) Appropriate amen ments to the existing. statuttt.s or
new statutes shotild be'considero4 by the Legi4lature
to address appro riate utilization of instructional
computing throughout the State of Florida. The,
adoption of technology should, however, he at the \
discretion of the individual educational agencies,
without Legislative mandates.
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(4) Adequate state level Staff should be asstgned
perfOrm the Following functions in support of
inhtructional computing.

o providing information and consultation on
available hardware and software.,

o maintaining a catalog and inventory of avail-
able information and resources on instruc-
.2tional computing in Florida,

o assi ing in securing discoUnts 'on hardware and

softwa
o ___proyi'ding_technical assistance on ind ividual

aproblems related-to fnstrubtional cOMptittng

o facilitating and coordinating the evaluation of-
instructional computidg projects; and

o providing leadership and ass4tance to Department
of Education staff members in relationito the
priorities recommended,for policy implementatioh.

In addition,. funding should be provided to promote and

encourage appropriate and effectivp,use of instruc-
tional computing in school districts and institutions.

.,



PREFACE.

This Ihstructlonal-Computing Report has been prepared in compliance-
with the following proviso contained-in the 1.97 9 General Appropria-

tions Act:-

Provided, the Department,Of Education shallIconduct
.study of the feasibility, cost effectiveness, and .

the role of computer assisted instruction for public
education on nr before March 15, 19t30.

The Department of Education conducted this study with the assistance
of an advisory committoe'appointed by the Commissioner at Education.
The committee was composed Of the following relfresentatives from
school districts, ccrftimunity.colleges', and state universities:

Mr. William cecilNaples pigh School
Dr. Linton Deck (Co4..Chairman)--Orange County School.District
Dr. Wil Dershimer--Seminole Community College
Dr. Waiter DickFlOrida'State University
kir. Henry Fraze--N.E. Senior High School, St. Petersburg
6r. Mary KantowskiUniversity of Florida
Dr. J. Terrence Kelly (Co-Chairman)--Miami-Dade Community

. Colleg,e
Or..Tom MasonFlorida A & M University
Dr. Jack ..McAfeeIndian River County School District
Dr..Fred C. Schollmeye/=Dade County-School District .

Ms. Josephine StrongNorthOumter Intermediate, Wildwood'
Dr. C. Roland Terre117-F1orida. Junior College

The committee met five times. During the co.urse of -these meetings,
6xpert testimony was presented by:'

(1) "RePresentativeS of Florida school districts, colleges and
univerities now using instructional csmputing.

(2) Nationally recognized experts on instructional computing.

(3) ' Vendors of instructional computing products (hardware and
software).

'(4) Staff 'members' from the Department of Education:

The staff of the Department of Education alsotprepared a review

of the ]..iterature including both pubfished and, unpublished reports
onAnstructional Computing. In addition, the following surveys

,werp condletpd:

0.)y Survey ot the, use of instructional computing in Florida
,school districts:

.2) SUrvey of haidwarea0 software for instructional cOmputing

' An .fl.Orida school dt*tricts and.communitY colleges.

iv
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I. SOCIETY, EDUCATION, AND COMPUTERS

The proliferation of computer use in the period, fxom the 1950's
to the present has rapidly spawned "the computer society."
Computers began as limited-use, scientific insCruments and.have
emerged as commonly-used systems, ias much- a part of everyday, life
and.activit.y. as the automobile. Jmd like automotive technology,
tte pervaslve influence of computer technolot67 has been felt in
all institutions in socieC*, including education. To plan and
-prepare-ror the future of a "computTr society," it is imperative
to consider the implications of an Increasing deOndency on
computers as well a:s their potential.to expand and enrich jhuman
lives. Th6 examination.should first. focus on the two conditions
which clontributed to increased use of computers: the evolutiori
of capability in the technology4and the need'for tools to deal
with a Icomplex society.

A. Evolution of Computer Use .4*

Three unique and powerful kinds of capability have been provided
to society by computer technology.

(1) Speed 7-While early computers were able to perform calcula-
tions.more rapidly than people, today's.models can operate at
's0eeds 50 times as fas,t as the early versi,Cns. Small microcomputers
can execute about one' million programmed instructions per second
and will, in a few.yciars, have the ability to execute four million
instructions per second. This means that while we might speak of
a task such as finding a student's personal file as taking a few
seconds,:computer technologists would refer to the.retrieval of .

such.an item from computer storage.in terms of n'anoseconds (one
thousandth of a mill4onth of a second) or,even picoseconds (one
thouSandth (If a billionth of a second).

(2) .Storage - The incredible decrease in the size of computer
components has meant that pore and more information aad instruc-
tions 6an be stored in a smaller 'and smaller space. In a matter
of a few years, it will be possible to store the contents of a
large university library on a one4inch computer chip. Thit'

computer which houses this informa,tion could be put on a desk top
and stored in the corner of a room.

(3) Control - Since computer circuits operate basically like
those'of other electronic devices, they may be connected to the
circuitry bf other, machines and systems and then programmed with
instructions on how and when to run these devices. In this way,
a powerful computer can bdegiven the capability of.handling an
almost unlimited amount of devices, ranging in complexity from a
coffee-pot to a hospital life-support system.

1 10



it is appropriato'to 1()01:( at computor!..i and tho capability thoy
provide as integral cotwonents of A hi gh qua 1 i ty of ii fe.

COmpUters are the work homes which reloatio pooplo frpm.tim-
consuming, mundane tasks in i)rder for_them to. (ingi4w in more-.
creative endeavors.

.cOmputers have play(?d such an important role in the management
of informatiori about and tor people that.there is now" an in-,
creasing dependence on these mach,ines for mostof the vital and
valued-functions, of society.- A t.chnology 80 pprvas.ive chn not
avoid impacting both the process and products of education.

ir\
P. Impact of'Computers on Education

The availabflity of inexpensive, powerful computers'both creates
new problems for educatiOn and also promises new ways of handling
&bale existing educational problms. The crisis predicted-for
education (Dede, 1979), seems to make it imperative that both
these aspects be explored.

Perhaps most evident is that'"computer literacy" will become a
new basic skill in education. Society has already realized that
a person who cannot read is denied access to information and'
education. It is.becoming an acknowledged (act that a person
who cannot interact with a computer will be denied even more
opPortunity'for -education.. Since this could PUrtHer increttse the
opportunity gap between ricb apd poor, the lack of widespread
computer literacy is often referred to as "the next crisis in
education" (Molnar, 1979),._ Skill training for the multitude of
new jobs in coTputer technology and for the changes in existing
jobs due to tOChnology must also become part of the curriculum if
education is to prepare people for future job opportunities.

The components of the .educational system (buildings, teachers,
supplies, energy, transportation, etc.) are rapidly increasing in
cost. At the same time, the system is Mandated by.Pederal and
State legislation to individualize tpo needs of .students, but
without the support of additional funds. Educational systems are
rapidly approaching the state of attempting to do eyerything,.but
.not hYving sufficient funds to do anything well:

Computers can help in two ways. First, through better management
of Tesources (with computerized accounting, inventorying, and

.. student record-keeping), the existing funds .spent on education
N can be made .more productive. Such'methods could make it possible

, for administratOrs and teachers .to efvaluate programs and spot
strengths and weakn sses in their methods... Teacher and student
time can also be ma . more productive. ,ComputerNized systems may
be used to help indr idualize learning for students,at both ends
of 'the performance spectrum. Fbr slow anq disabledstudentsr
computers can monitor student progress and make possible better

%
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diagnostic and prescTiptive techniques. Jbr'accelerated student's,

there is an increased capability fpr self-teaching and for the

devlilopment of problem-solving skills through*programming and

simulations. Roth these instructional strategies often result in

making availlloth these instructional strategies often result in

making i'vvailable more of the teacher's time to provide attention

to individual students. And for all studenls, computer terminals

can be an i.mportant delivery system for locating and retrieving

information necessary to support learning. Specific methods an&
products which may be used to make these capabilities possible
apd practical are described in Section II of this report.

Although the technology has evolved into a useful and powerful

aid to.educationai administration and instruction, the availa-
bility of technology will not assure its use in education.
Careful planning and attention to.implementation concerns are
necessary if the potential of computers for education Is to be

realized. It seems evident that Xbere is much to be gained by
this investment in the future. Sedtion III reviews the feasibi-
lity issues and concerns which must be addressed as part of the

necessary planning. Finally, Section IV analyzes several component

costs in making available and using eomputing-capabilities for

instruction.



11. COMPUTING APPkIcATIONS !UR II\ITNUcTION

A Instructional Computing Defined

Any compUting-related activity whlch is performed in the context
of the educatiohal system is Usually referred to undQr the umbrella
heading of "educationul computing,". However, ref.enrir&to netivi-
ties n tbis way tends.to obscure the.vast'differences in purpoe
and. procedures between (1) computing activities to fac"ilitaee the
logistics of running the educational System (administrative
computing), and (2) computing,activities'to aid the ins-tructional..
process (instructional computing). The foIlowing terms haye come-
_into popular use in Florida to discriminalye between these two
functions:

40'

AdMinistrative Computing refers to computerized activities
perform'ed within the educational system in order to faciritate
record-keeping and manageMent functions such as staff payroll,
inventory, firiandial records,..and student-related management
activlties such as sicheduling and grade reporting.

Ins'tructional ComputinE refers to computerized activities
which facilitate the teaching/learning proges, such as actual
instrudtion to studen(ts, mknagement of test data on students,'and
teachfnk students about data processing functions.

It is important to discriminate between instructional and Pidminis-
trative computing since they are radically diffeyent both in
purpose and in the methods used to accoMplish them. Also, legis-
iation-has.already beten directed toward distribution of, adminis-
tative comOting. resources,in-.Florida, and most'educational
computing capability in the State haS been established,for a.dminis-
trative computing:-. On the other hand, very little direction.has.
been provided -frOM the State level for the instruc:tiona.1 Computing
area.

B. 2livpes of,. Instructional Computing Applications

,The follOwing terms are Usually used to describe fUnetions or
, types of AnstructiOnal computing:

Computer assisted,instruction (CAI). The important word in
this term is "instruction.". The usual CAI activity uses the
cOmputerAérminal as-a mediUm'of instruction, in th'e same way
that a Aeacher,or a workbook'aids in the de,livery of instruction.

, Usually, CAI is. individualized and highly-interactive; allowing
each 'student a self,==pace0,-personal ",tutor" for a givben topic or
,cOntent area-. It iscommon-tq 'find reference"to several kinds'of
CAI,' depending,on the instructional mbthod'being"used in 'the CAI
'les§on. 'Although seveial of hese kind ar-e often found in the
same lesson, it iS usefel to think of. the fqllowing-terps in' .

prder to.deScribe fundtions'*hich CAI fluty fulfill *44 -meet individual
'needs durtng the instuctional process:

4



(1) Tutorial CAI Thi!-; refers to an activity in which the
computer terminal deliver pro-prorrammed im;truci-i()11 in a given
content area, similar 1.0 a pre-programmed instructional workbook.
Tutorial CAI is used as am alternative to a teacher lec:ture,
film, or a workbook activity. As with any of these m(41 ia, CAI
ma.y he used to provide initial instruction in A content. riven, or
it may be used to prou,ide An extension of contentvor concepts
which have. been delivered init.ially hy the teacher or another
medium. For example,. tutorial CAI would be4an appropriate. Mel.h6d
to use tq teach stu(ients how to use a micr computer system, and
many micro systems vendc.)rs provide such tut Ial lessons. It

might. also be selected l'or add. t i ona 1 i nst udti on i n advanced
concepts, for example In solvin tor three. unkn6wns. in an algebra
system,'after stu(lents had learned.how to Aolve systems for oil()
-and two unknowns,

(2) Drill and practice CAI These are activities which provide
s-tudents with a series.of practice items on material which has
been.learned through tutorial CAI or-through another. medium.
Drill and practice CAI lessons are especially useful in providing
immediate feedback as students practice`iNheir skills, since
feedback can help to corre'Cl items before students memorize wrong
answers. These activities are also valuabl'e in aiding retention
of skills in such areas as number.fac03 or grammar rules.

\,\ ,

(3) Simulation or modeling CAI - This activity is constr'iicted
either by programming the structure or behavior mf a real sys.tem
so ,ithat it is shown on a screen or An,a printout, or allowing the
student to construct a hypothetical model of-a system. Simulations
ai especially useful when it would be too expensive, time-consuming,
da gerous, or impractical to sep a real system in action. Often,'
the nature of the content is such that students can levti.best by
seeing "adtion models" and altering the variableq In tlie system
in'order to see the effect of the variation.. An'exaMple would be
a,.genetics expOTiment in which the student observes the effects
on offspring of pairing.animals with given genet4c traits.

(.4) Gaming CAI In an instruction%1 context, CAI games are de-..
livered in order to teach or practice skills through'motivational-
activities. CAI games are useful to employ as a reward, or when

-.'students need more motivation.,than usual in ordsx to keep them
learning about a particular area.

Computer managed instruct1on (CMI). CMI activities.encompass
a variety of,functions which are directly related to the Instruc-
tional process but do not provide instruction in the same way
that CAI does. Thes-e instructional -functions include: administering
tests, scoring tests, analyzing test data:and providing summary
information on student progress to students, teachers, and
administrators.' A CMI system may provide any or all Of these.
functions. A typical CMI system is one in which students take ,

tests-on machinereadable 'sheets, and the sheets are scored through
a Machine. The results are then processed and summarized

I



by a computinr :;yitcr). The :,tirlmlqiry'vinv include a diarnoi!,
of problems'. and prescyiptions !or further study. Some CM' !4stem
allow students to take the test at a computer terminal, with
responses transferred directly from the terminal to ft comimter.
The focus of CM1 systems is on relieving. teachers feom much of
tub paperwork and' recoll-keepinr,-taks which accompany individu-
alized instruction.

61-
Other.. instructionql computinr a»licatirs. Sovqral non-

CAIX-0-16aructfonia 'computTng 'hp1 I caTT6ns'fa11 into an "other".
category. ..These include (1) information 'retrieval systems which
.can aid students in locating Information ailout a particular
topic, (2) compUteried guidance systems, which providv decision-
-making-information-to students concerning obs and schools, and -
(3) proble6-solving activities.

As.with much'specializediteminology n the field of education,
these definitions are not standardiv,d among educators.or computel.
users. Computer assisted instruction is sometimes calied'"computer
aided instruction;" for example. Also, some writers and in-
structional developers list,several more kinds of CAI.by divfding
up drill-and-practice into 9.everal functions. In the current
report, the terms are used as defined above.

C. Types of Computer Systems for InstructiOnal Computin

several kinds of hardware systems are available and in currerft
use to provid4 QAT, CMI, and other instruAional computing appli-
cations. Thesealternative systems are described below:

A Large timesharing 4stemS. As the name implies, these.
.systems provide a large, centralized capability hich may be
shared by sev.6ral users at one tithe. Required- uipment includes

N a "Mainfyame" computer with the storage ca'pacity And ca!pabil-ity
to handle several usersierminals at once, and termi!lials su0 as
'cathode ray tubes (CRT's) or teletypes at whi&I each'user may
interact, with the 'cbmputer. Although msers have a certain amount
of control pver the immediacy-with which their requests to the
computer will be handled, ultimate control over thespriority of
the requests (and even whether'or not the rouest will be accePted),
resides at the.' cvntral computer locatiOn.

The same kind of cpmputer whiCh handles .timeshallIng activities
'may also accept r4quests which are-to be put in A group or
_with several other jobs and handled at 4 later time, in order to
free.computer time for' more immediate. needs, Batch requests may
be made by users tit. a CRT or teletype terminal, or at'a machine
which accepts. punched.cards. With batph systeMs, users have even
less control over how soon:the request will.be: handled than they
.do with timesharing Systems.'.Priority again is Assigned "at the
central.Computer site... .

.

41,
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Sma 1 limed I um t. i me -!=; ha r I ug sys toms . These Nis toms ha ve t he

!tame TT mf, 71.611-ThiiTiT p roc pdu .!; a!: wi t Rut n f ra me sys t elm-;

but the computer which FUlls the application:, ip. :,oniewhat

in terms of memory capacity and pbwer. It is/called a "mini-
coMputer," rather than a mainframe, and is milually able to handl(
less terminals at one time. Thu control I, r'oiu the user's point o

view is the same as with a mainframe, hoWeve

Standalon mtcr000mputer system. Curicently the major
difference betweep-this system and th othOrs from the users'
point }of view I i control. "Standalone" MEI ns that the system As
entirely selfcot\tained, since both an inpit/output terminal a d a
small processor OnicroprocesSor) are tn t i e same phystcal loc tion.
Since an individual user has complete au onomy over how and Olen
a request will be,TiAndled, these:systems are often called "Wrsonal
computers." Howov0,r, this kind of syste is presently limited in
capacity /Ind capabIlity, and cannot per orm all the kinds of
Instructional compUting tasks whith can be done on.larger systems.
Microcomputers are 'presently limited I. the amount of storage
available for.appliations such as CMI record-keeping.

Time-sharingist ndalone microcom uter systems. A.ybcontly2,
added capability with, some microcomp er systems is the ability
'of microcomputers to aOt as "tempara y terminals" to a time-
sharing system until the user receiv s a desired CAI program.
Then the conimuntcation link with th. main compu,ter is broken and
the microcomputer may. Aill the prog am-(and accept other programs
locally) as a self-contained unit, This increases many times the
capability of.a given microcomputer system for instructional
purposes.

D. ApplicatiOns_ to Eduvitlional Problems' 4

Use of coMputing tctinOIogr in support of teaching and learning
first received widepread Attention in the late 1960's And early
1970's. At that time there was a popular opinion among educators
that the power of computers could solve all or most of the pro-.
blems which were apparent in the educational system. When it
became evident,that instructional computing,offered no such
panacea, there was general disillusionment concerning the use of
these and other tnnovative methods fon instrUction.

i..nce these early endeavors, cOmppters have become.even' more
powerful and less expensive, and a great deal has been learned
about what computers should an& should not bp expected to .

'accomplish. In jight of this n w knowledge, it is appropriate to
f-, ask the following questions:

L.

(1) Are there specific eduational problem areas for
which instructional computing methods may be a
solut_ion?

.7



(2) Are there specific ways instructional computing
resonrce!-; can enhance teaching and learninC

'qn response to the first question, there are several kinds of
special-needs t.udent 'populations which .san and (10 benefit from
such methods. (See Appendix P, particularly comments.,.by Alfred
Bork.) These students have traditionally represented some of the
most diffic00t, ?expensive, and time-consuming learning problems
presented to classroom teachers. Without instructional compnting
methodsthese students may never receive the attention.they
require.. The special7needs populations includei

_ Students requiring remediation in basic-skills. Florida has'
already recognized the need for re-teaching functional li,teracy
skills.to-students experiencing ilifficul.ty in this area. Compu-
tertzed methods can ItEcip with this task in two.wayss (a) fly

providing drill-and-practtce to desvelop rule-learning skills and
tcvenhlince retentjon of learned skills, and (b) by supplying an
automated system of tracking student\Progress and supplying
spe6ific, individual information on areas of student weakness.

.
Students with lear9ing disabilities.. Again, both drill-

.

and-practice and- managemeHt.capabilities can help with the learn-
ing probleMs presented by many kinds of learning disabilities. A

ti)edium such as CA1 is able to provide the constant patience,
teinforcement, and stimulation required .for these studenk.s.

.

S,t.ndents in low population courses. Content areas such as
advanced matematics (trigonometry, calculus) and advanCed
science (phyies, chemistry, are Often _considered low-priority

)areas for.staffing since th y do-not.draw large numbers of
." stUdents. CompuIer-based methods can help Supply'self-paced-

. lehrning envirofiments for thes,e_and othei areaswhere teachers
are often unavailable.

Accelerated learners. Remedial instrudtiontfor slower
jearnvics is sometimes provided at the expensce ofl.a.t.tention'to

gifted lea ers. Since gifted students are also entitled to an
.appropriAte e ucational program, and since these stUdents are an
important flat' 6 resource for society, there are currently programs
underway to provide better,instructional enviwonments for the
gifted. ,Computers can help byoffering a.powerful intellectUal
tool wAth which,the student can explore alt content areas, and bye
making possible self7paced methods for learners to acquire lurther
knowledge and skills.

'Transfer studentFl. The're are mantudents who, for a
number of'soci4l And personhl reasons,'mcae frequently-froM s

school to school. These students May have'no learning diff&culty
other than sim)ly getting accesS" to material which they missed by
transferring tolo a school.with a different _curriculum structuiT.
Self-paced methods offered by CAI and CMT again seem a logical

solution to this problem.

^



A review of research on the
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es of im;tructinnnl computinr,
methods (Appendix P) provided some answerS to the question of
specific ways in whiCh such nt.hods can eebanco teaching and
learning. It is apparent th/t computerized methods can be an
effective solution for speci I-needs populationr; because of
unique capabilit-ies in three key area:

Individuk)ization and 1elfpaein. Poth computerized manage-

/

ment and instructionaTl-methds are helping provide individualized
eg

learning environments for aibroad epectrum of content areaS and.
lea'rning levels. CAT and CiiI have been especially useful in the
teaching of mathematics andreading at the elementary level.
Sueh methods have also heenj ised euccessfully to help.individualize
instruction in community ccjilege and university:settings. There
is consistent eizidence.fro the research that CAI is kt least as
effective as "traditional m.thods And is often more effective,
especially when used as a upplement to regular instruction.

Motivation. There i general support in the research for
the view that computerize nethods 'of all types promote.more
pesitivq,student attitude toward both the.content and the instruc-
tional approach. Compute -baed, inavidualized learning methods
seem to provid'e a "teacheir" with eqdless patience and unlimited
memory concerning each s udent's Etpecific learning needs. The
capability of sppplying rivate, tailored, and immediate feedback
to the student appears t be-largOy responsible for increasing
-students' motivation to earn.

Interaction durin learnin Many reports indicate that a
large number of earning prob ems result from learding in 4t.
pass'ive rather than an ctive en ironment. Large numbers of
emtUdents for a given c assroom o tep make t.t necessary to use
lecture and othler-meth6ds in, whi h the student is not actively
involved in each'step bf the le rning process. Computer-based .

methods can help provtde a sett ng where the.student has access
te "personal" interac,ion at'an time.

There,is evidence th t better methods of indiViduatttation,
together with increW ed motivation and more interaction dUring
learning can cut do/i substantially oh the amount of time needed
for students to acquire skills and knowledge.

,

t., Illustrations 'cd Curretit Instructional Computing Uses
/

The benefits of compute-based Methods to-teacAers and students
are not merely theoretial. The potential of computing. resources

7/

to enhance education i, already being realized, both in Florida
projects and in the we ivities of organizations in other states.
Much has been learnedlfrom these efforts about the positive
aspects of instructiofial computing, as well as the practical
problems which must r addressed on,a continuing basis.
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CAI in a statewide system. The Minnesota Educational Computing
ConSortium (MECC) is a recogniztt!ci leader in providing Instructional
computing support to a statewide educationAL comMunity. MECC
provides applications of several kinds to. schools, collQges and
universities throughout the state. Poth time-sharing and micro-
computer systems are employed.. Most CAT ,activities take place
via a.microcomputer-based approach. As of the beginning of 1979,
approximately_500 APPLE microcomputersrwere in place, each able
to act as a standalone unit or'as a terminal to MECC's mainframe
compu,ter. Under the MFCC system, CAI and other_applications can
be sent to A given microcomputer, the commanication link broken,

.and the application run independently at the local.site. MECC
Adtrt-rffistratOTS"7-repTIrt----that-thissystem .works -well- -and- supports

learning activities in a ntimber of content areas.

The key to the sudcessful administration of the MECC sytem seems
to be a user services staff which performs four kinds of activities:

(1) Coordination - Instructional computing coordinators respond
to user problems.and train personhel in the use of system resources.
Newsletter, training workshops, and conterences 'are some of the
elements used to maintain contact with uSers.

(2) Courseware quality contr61_- NQW CAI packages are reviewed
and -evaluated on a continuing baSis to add to the existing library
of CAI recources. pproximately 50 §elf-instructional modules
are tivailable'to users at this time., ih addition to support
materials for use with these modules.

(3) Technical support and development - The MECC staff continues
to monitor new technology in an effort to arrangesvolume purchase
ftgreements on hardware and softwaPe which can enhance the services
avaifable to users.

(4) Distribution - Both docum6nted,courseware and written upport4..

materials are disseminated on request to members of the ed*ational-,
community. Efforts are made to keep members informed about
available materials through conferences and newsletters.

MECC reports a steady increase in the number .of users applying
for and receiving instructional cbmputing resources. Plans are
to expand the preSent microcomputer-based program as more course-
ware and better-technology becoMes available. MECC admigist'rators,
continue to emphasize the need for.ug.er supyTort service% regardles,
of .the typeof system emplc*ed. ,

Computer-based instructional management. K Florida project
hich -has received widespread AItention both within'Florida and

from other states is one .developed 'at Miami-pade CcimMunity College:
The .Response System Withlariable .Prescriptions (RSVP). RSVP is
.essentially a CM1 sysem/but 9is often referred,to by 4s develop-
ers as a "computer-based instructional management" sy4em,

A .
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SVP Was orivinnlly desined as a support system to facilitate
handling off-campus and individual study courses at Miami-Dade
Community College. However, it is also used in conjunction with
on-campus coN.ses in several disciplines, including natural and
social sciences, psychology,-history, humanities, and btSic
skills instrtIction. Approximately ,,15,000 stude9ts have some kind
of contact with RSVP each term.

For each course in whict RSVP is emploYed, college faculty wor
with Miami-Dade technical personnel to develop diagnostic and
prescriptive materials for use'with the syste94--1 Then, studen
test data and teacher evaluation data.are analyzed using the SVP
computer programs. The system provides feedback to students and

.

teachers on areas of strength and weakness. liports to students
are individualized, computer-generated letters commenting on
performance and specifying instructional activities for each
student's particular needs. RSVP administrators report that'the
cMI strategies have been accepted by the faculty and students
mainly because of the quality and.flexibility ofthe system and
because of the continued support and training provided as part 'of
the RSVP program,.

Computerized guidance systems.- Perhaps more than any other
kind of instructional computing application, computerized
guidance systems have been well-received by both students and
instructional personnel. The limited availability of guidance
coUnselors aA junior high, seni9r-high and college levels is
widely recognized as an educatiObal.problem. Guidance systems-
such as DISCOVER have helped provide an effective solution to the
problem in several locations in Florida including Orange County
School DistrictTIDade County School District, Hillsborough County
School District, Palm Beach 'County School District, and Palm
Beach jwnior College. Orange County School District also provides
DISCOVER to several other school districts and community-colleges
in the region'.

The DISCOVER system contains a series ofmodules with fictivities-
ranging from values clarification to job exploration. Students
access these activities through interaptive terminals connected
to a mainframe system. As students go through the modules,
information is gathered on their values and aptitudes to help
them in their ci:v sion-making process.

-410.

Sysstem dsers a 4 w,the state re'Port that DISCOVER continue's to
Onerate student interest-iR career choi'ces and in computer
activities and .capabilities, as well. Thus, the system.actq as a.
computer literacy'tool, as well,as a.guidance medium. Users also
report that, because of its .interactive nature, it can effectively
simUlato- the\activities of-a guidance counselor and provide
students with useful, 1111-to-dilae information on jobs and educational
institutions.
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Summary ((f Il ust ra tions . Pot: each of the:-;e :;ticces;t' pt.

grams , there seem to be key comp6nen t s a t. worky t here i

an initial and continuinr need .for adequate tAcher training and
preparation. Some or the personnel in these projecis had initial
negative reaction'to u4;ing technoLotu whil lca .utci. t 0 he overcoM(41*
before training in system activities could begin. Hach projt,ct
also emphasized the necessity for adminitrative commitment .ni
order to support the tiMe.and personnea resources-required for
lhe project. Finally, each project rec'Ornized the importance 61'
on-going support and technical assistance structure tO maintain
the high quality and effect-lye use of the resourct:s made availafth.,,
initially.
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III. PLANNINC POP THE FUTURE I MPLVNIVNTAT1()N (H'

INTRUCTIONAL COMPUTIN6

The current interest in making computers an integral part of
teaching and learnin t e I 1 V I I I es promises 1101 hingf4hort of a
revolution Within the education/N sy.tem. As of Nove,mber 19/9,
there were.more than 250 microcomputers and over COO timesharing
terminals being used for instructional purposes in Florida school
districts (see Appendix C). In a year, the figure for micro-
computers could easily double. Yet it is. apparent that present
activities are often exploratory and pilot in nature. As the
U.S. House of Representatixes (1)78) Cowittee on Science &
jechnology discovQrcd i n i ts st udy of the impact of technology on
schools, the educational community lack a "coHerent; rational
policy toward the use of computers for improving learning in our
society." The study emphasized the urgent need to plan implemen-.
tation strategies for taking full advantage of computing technology
in education.

Plannini needs to be of two kinds. There is a requirem(7nt for a
managetAnt system of disseminating quality instructional conWing
resources, and for providing the training and technical suppoyt

s.to facilitate effective ue of the technology. 'However, strakegies
must also be considered for dehling with current perceptions
about computers for instruction. Witnesses to the U. S. House
committee-were agreed that "just because something works is not a
guarantee that people will flock to it." A SignifiC.ant factor in
the success or failure of instructional computing may he how
adequateq an implementation plan takes into account certaiti
controveries and,issues which are apparent in fhis area.

A. Management Concerns
, .

The experience of other state with instructional computing has
been that a centralized, rathOr than a localized, method of
planning and providing support functions js more faCilitating to
the growt.li and effective use of instructional computing in a ,
state-744/0e system. If members are left essentially to th(eir own
activities, use of technology will flourish in some areas and he
largely unknown in others. It seems imperative-ehat all students

-be given.the learning opportunities which instrup.tional computing
has been shown to provide. systematic planning :needs to be done

"to assure' that the following concerns 'are addressed:

Hardware/software needs. SOme kinds of delivery systems, and
ways of using them were described in Section II.C. There is
currently considerable discussion in both the technical and
educational comMunities about the size and capability required in
a hardware configuration for instructional use. There are also
concerns over the availability or instructtonal software foe use
on these hardware systems.
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Manny,ement training nocchi. The orientation and training of

management personnel is just as vital to the successful imple-

mentation of innovation as qdequate preparwtion of teachers.

Perhaps even more important is the requirement for broadly based

orientation IA management principles for such personnel. lloth

kinds of programs aro needed: (a) to dev(&p awareness of computer

technology and the potential of the technology for improving

'instructional programs, and (b) to assure the development of a

support system for maintaining the utilization of technology.

Vehicles such as the Academy for Management Training established

by the 1979 Florida Legislature can be useful in providing needed

orientation for educational leaders.

C. tinning support requirements. Once the.initi'al elements'

of tl dissemination plan are set in,motion, provision_ muSt be

made or maintaining th-e quality and effectiveness of the

actiOties. This is especial.ly true in light of the changes

occurring daily with technological products and services.

a centralized approach needs to be adopted to accomplish the

following kinds of functions:

(1) Purchase agreements - Most vendors'of computing equipment

and software are willing to allow sUbstantial,discounts and will

even include addition'al services, if they are approached from a

systemwide level, rather than by individual districts_or.institu-

---ithms. Several bf these agreements have already been made for

.educationa computing products and have r6sulted In considerable

cost savings for the State.

(2) Technical infoemation resource - Often, instruttional personnel

are interested in acquiring instructional computing products, but

,do not know -where'io begin looking tor such products. They need

a resourcet which could provide such te'cbnical assistance.initially

and later help identify problem areas and suggest solutions

(luring implementation. Such a requirement is especially evident

at this time in smaller, less-affluent areas, which do not have

technical resources Of their own.

(3) Communication channel - The Florida Eqbitable Distribution

Plan for administrative compktincreSources is based on the

knowledge that many technical resources'wrdch are available in

-
more,affluent 'areas may be shared with-neighboring, less-affluent

members. The key to encouraging this sharing activity is communi-
4

cation among members of the system. It has been dpmonstrated

that encouraging communication for purposes of sharing technical

knowledge and products can do much to make better use of existing

resources and thus make the, system as a whole, more productive.

(4) Evgluation activities It is important that Some effortS

are made to evaluate the progress of instructional,compuIng
Programs, in order to determine ways of revisin hem a making

them more effective. Such documentation haS'bee .seen as a

rmcessary formative component in assuring the continued success

of any instructional activityt
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B. Implementation Issues and concerns

Since the ollrliest days of experimentation with teaching machines,
there has been intense, often emotional, debate over the use or
technology to instruct students. Now that computing technology
has become a pervasive presence in school settings,'the discussion
has become even more intonse and more ha rply focussed on certain
high-profile issues. Some of the issues have to do with employing
any methods other than traditional ones. Systematic. planning for
the disseminatton of innovative methods and materials can help
address these. However:, there are, also concerns unique to the
use of computerized methods--questions about the potential impaCt
of this powepul and expensive medium on students, teaehers, and
on the educ.9.ional system itself, These questions may not be
easily answered, but they must be carefully considered when
selecting methods and strategies for implementing instructional
oomputing:

The management of change. Can instructional.computing as a
form of technology be successfully introdUced in the schools,
colleges and liniversities of Flori'da? Deans, superintendents,
prineipals, coordinators, assistant superintendents, provosts,
presidents, fund other officers in-the educational establishment
must have a clear understanding of the potential of instmictional
computing in order to view it as ap opportitnity for progress and
improvement in education. This presents somewhat formidable
considerations in organi./ational deelopment. Strategies must be
planned for organizatAon development capabilities to insure
appropriate adoption of innovations available with instructional
computing. Unless opportunities are, provided for key individuals
in edu7ational management to gain tools and concepts to aid the
introduction of computer technology; the necessary changes in the
sy,stem may never take place. Public policA considerations should
.also.be. carefully considered as a.part of this need.

.:41m1)act on learntng. Does instructional computing make a
difference? if scarce educational dallars are..,to be spent on
relatively high-cost technology, many people want some assurance
that theresnits will be improved learning, There is strong
evidrice that instructiomal computing can indeed make a difference
.in several Rqy ways. Computer-based methods have consistvitly
been shown to ,be at least as eff9etive as,traditional Ones, and
are usually more motivating to situdents. Self-pacing and indiNiid-
ualiation become more practical to Amplement. It is.also evident
that.tise ofself-instructidnal methods.can take le time to
tiq..11Ieve learning gains, and that the teacher's time can also be
mile more productive through computerized management techniques'.
This combination of characteristics offers tremendous potential
for educational problem areas such as remedial basic skills

-= instruction.

(if
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Effects on teachers. Will the role of the teacher change?
-TheretiFeFtiiiTi4-764--t7he----P-art. of parents and teachers that computers
will be used ta rAplace maify of the vital functions which teachers
now perform to facilitate learning. While it is neither desirable
nor likely that this would happen, it does seem apparent that, as'

computerized methods and materials become more effective and_
useful, proper planning could allow teachers' roles to.shift,
'gradually from delivering information to those of managing the
instructional process. Teachers could have more time for guiding
individual progress, while computerized resoUrces perform time-

* consuming drill and record-keeping activities.

Effects on students. Will instruction become impersonal? '

Many people envlsion a scenArio of futgre education where students
are totally isolated from human TnteractiOn during.learning, and
as a result, become robot-like,"unsocialized, and. conformist.

'Again, it is rieither desirable nor likely that.all instruction
should take place via 'computerized method's. It will be necessary,
however, for decisions to be mitde about how-much time should be
spent in individuali7,ed versus group methods of learning. Rirther
research is needed about the effects of each of these methods on
individual self-perceptions and development. It is also imperative'
that we address issues Concerning the rol* of the physical school'
center. Should it contirle to have,as a major function the
socialization of citizens for.society,_or will energy shortages
and other environmental conditions make it necessary to revise
completely the strlicture of public education?

Large vs. sMall, systems. What kind of computer system is
best for instructiontt use? Even.the hardware systems selected
for,instructional .computing_uses have implications for the Ways
in wh.ich teaching'and learAing will take place_ in the future..
Although microcomputers represent a small initial inmestment and
offer much flexibility and autonomy to students ahd teachers,
there May be problems with.quality control and use Of'instruCtional
materials. Large mainframksystems, on the other hand,.are More
centrally-controlled, and Offer standardization of instrUOtional
material, but many perceive a potential probfem in meeting local,
special-purpose nedft and allowing for diversity and optiona1

-;approaches if development and dissemination are centralized in
this way. There are..also discussions concerning the cost8 of
mainframe.versus:micrOcomputer.Systems as deliverY.sytems. -Some
of these issues are IMdressed-in more detail in Secti'on IV.

' -.

. Availability of'quality courseware: Where will ipstructiodal
computing_Materials come from?. 'The developmentif courSeware has
been sho-wn.,to'be an 6xpensiveand,time-consuming.process. It ts
also a procedure,which 'requires several kinds..Of'eipertise
order to prodUce a ..oquality.product. "Alfhough it does not:seem
'likely that-indl.vidual. teachers *ill be expected to produce Aarge
amountS-of courseware lt is also.uhlikely that a state system..
;will be Able to allocate scarce educational4unds for401ch develop
Ment. The' answer muir Aie in gaining access to mate0als'



developed by the private sector and by groups chartered for such.
development activitie!:;. If this strategy is used, there wilL
still be a need.for centralized coordination to evaluate and
disseminate these materials to users.

Com uter literacy need.s.) How much lit.eracy is enough?
Computer iteracy for teachers has been identified as a priority
need if the technology is to be adopted into the system.
Powever, the whole topic is v'ery threatening to-many teachers,
and there is often resist.ance to adding more complex skills to
already-loaded teaCher education cqi-ricula. While it seems
iliely.that it will be important for teachers to have at least a
basic-acOaintance with the technology, planning efforts must
include identifiCation of the level_of knowledge which is
loacticill'fdr-11.11-t6abhers to acquire.. Peyond this 1.6vel,
instructional/technical liaison personnel may be necessary.

*44,

4

-r"""

1.



flt

TV. ANALYSIS or INSTRUCTIONAL COMPUTING COSTS

Numerous organizations consi.der computers to toe almost indispen-
sable for survival in an increasingly complex environment. In

some cases, gains in productivity dertved from computer applica-
tions have resulted in substantial reductions in cost and increased
quantity and quality of services. However, these gains in produc-
tivity and efficiency haV not occurred uniforMly. Such areas, as
research and development, financial management, governmental
regulation, and other fields which deal with large amounts of
information have been the beneficiaries of computer technology.
Other sectors, particularly those which provide services tailored
to the neetisof individuals, have been les.s able to participate
in thee benefits.

Several applications of computing to instruction were described
in the preceding pages. With the rate of advances in computing .

'technology, it appears that these applications will become
increasingly available. Moreover,_because of 'the growing usd of
computers in society, it is important that education use them
appropriately.' TheJoolS for processing information in the
larger society .must certainly be available to aid learning.
Thus, from a societal perspective, education cannot,afford not fb
invest in computers for instruction.

n lyzing Cost Effectiveness-

While nvestment in instructional computing appears essential,
traditi al considerations.of cost effectivefless cannot be
overlOokett. Basic issues in cOst effectiveness are described
below.

.

The allocation of scarce resources to deal with social needs is a
fundamental concern. Ideally, a sequence for.performing a cost-
effectiveness analysis for an area such as instrgctional computing
would be as follows: It would be determined if expenditures in
this area-can provide greater benefits to society than investments
'in other,areas such as transporation, housing, communications, or
even other )ducational prdgrams. If iostructional compUting
were identi ied as. the 15rogram which can produce the greatest

')benefits for the lowestcost, an evaluation of alternative
strategies available for its implementation would be conducted.
This process, which is commonly known'as cost-effectiveness

alysis, can be oriented in two ways:. the first attempts to
answer what is the maximuM level of output which ,can be produced
tbrough each alternative etrategy'for a given amount of resources,
the second attempts.to estimate the different.costs of producing
a given level of output. The final stepiin this process would be .
the selection of,the most effective alternative.
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Although considerable effort has been devoted.dnring the last
thirty year.; to the developnAnt of such techniques For cOnducting

.

cost-effectiveness analysis, fTlese methods have only recently
been considered in the field oll'iCducation. The delay in the
adoption of these techniques an working tools for educational
Analysis Is explained by the fact, that rhe 'criteria used for
decision making in those ectorglwhich havo benefited from this
approach are substanttially diffekent from those in education. In

addition, most of theyequirements for conducting sound cost-
eirfbctiveness ana.lyslar'e difficiat to satisfy. This is particu-

-Tily true in the area of instructional technology, given the
existing knowledge-whout the factors Oieh affect educational
outcomes.

Evidence of the lack of cost-effectiveness information,in the
area of instructional technology is provided in the literature
cited in Appendix 13.3.. One' author identified over 400 rtq.erences
related to this topic. ,ln a review of over 300 of these referenC.6s,
he was able to identify only 32 which contained results suppol;ted
by either quantitative or empirical data. Even those studies
which include some data simply allocate costs across departments
and programs without providing a clear picture of resource consump-
tion. Finally,Nthere is inconsistency in the use of terminoloky
related to the evaluation of educational technology. SuCh-terms
as.cost-benefit analysis, cost-effeCtiven6ss analysis, cost-
utility analysis, and systems analysis are often used interchange-
ably in the loiterature.

Considering all of these limitations, only a tentative and faint
picture of Ihe cost-effectiveness of instructional computing can
be advanced.at the present time. Eased on a literature review it
Appears that in most cases CAI presently costs rilore than
conventional pedagogical methods; however, for some kinds of
instruction, it may be cost-effective and is becoming more so as
hardware and software become amortized over time. In the case of
CMI,some cost advantages over conventional instructional pethods
have been reported. These advantages are more evident in higher
education programs, but have also been observed at the elementary
and secondary levels as well.

P. Comparative Costs of Computer Systems for CAI

,Two CAI'strategies were consideTed in analyzing cost-effectiveneSs:
time-sharing and microComputers. Each one of these t,10 alterna-

'
.tives- was analyzed in tePms of the cost or prodncting a given
level of output'. .

A

The analysis'was conducted on a sample which includes three time-
s ikharing systems and fifteen microcpmputers. e list of micro-
computers and the minimal definition for a system used in this
report were those developed by the Minnesota Educational Computing,
Consortium (MECC). A minimal,system, according to'this definition,
is one that is !:educationally useful.and usable for.the majority
of the computerusers tn.schools'and The'characteris-
tics of such a system are listed in Appendix D.
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The informatiom contatned in Table I suggeSts that the variations
in total fixed and maintenancg costs for CAI are ;iignIficant.
This information, however, can only be used tentatively siuce (1) .

software costs have noI. been included in.the,analysis, (2) this
information is subject to change in the near futurk due to the
dynamic nature of-the computer industry, (3) this analysis is not
concernwi wAth the computing and processing time of these siloams
which is arcriticial factor in evaluating cost-effectiveness, and

(4) depreciation and other determinants of Cost-effectiveness
were, for the purpose of computation, assumed equal for all
systems.

Additional.information required to complete a cost-effectiveness
analsis deals with the effect of scale of operation and duration

.

of the program on the cost per unit 6f output. It appears,
hoviever,.that microcomputers, gi'ven theJr divAsibility into
smaller units of cost, may' be optimal for k wide range of output
volumes. It is also reasonable tb astAume that minimum cost per
UAit of output can be reached in shorte.rperiods of time with
microcomputers than with, large computing systeMs.

.

...TAME 1
COST PER HOUR* FOR PROVIDING COMPUTER ASSISTEd INSTRUCTION

wITo SRLECTED MICROCOMPUTER AND TIMESHARING SYSTEMS

Microcomputer Systems

Apple 11-32
Hewlett-Packa d-9845B-
IBM- 10
Radio hack T S-80 (Level II)

Timesharing-S

FISU Computing Center (CDC PLATO)
Northeast Regional Data Center (AMDAHL-IRM
Compatible)
Southeast Regional Data Center (UNIVAC 1100)

A

Cost Per
liour

P;5 2.gf"
3.22
.32

.

e

*Lriclikdes fixed and maintenknee coats 'only. Based on utie 7 hours

per day, 22 days per month, 12 months per year. Fier further

information see Appendix D.
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V. 'CONCLUSION AND REMMVIKNDAT IONS

(Throughout history, there has been an evergrowing collection of
tools' to help teachers teach and students learn. 'Some:such as.
the chalkboard. and the ;textbook, have become universal. Others,
Such as films, filmstrips,:overhead-projectors, calculators,
models and laboratory apparatus, haVe become common. Computers,
.perhaps the most.poweyful of the teaching aids, have in the past
been donsidered too expensive for general use. Thus, they ate
fNind primaTitay -in: industrial training programs, in scientific
and technical,programs, and in programs with special supplemen-
tary funding,_rather_thai in publie education. Part .af the
reason is also that, as was .mentioned previously, there exfsts in
publiC education no "coherent rational policy toward the use of
compatqrs for .improving learning in our society" 0-.8. House of
Representatives, l97A).
New technology has spurred a boom in the field of electronics.
Computing equipment vphich cost millions back in the fifties can
be bought for a few hundred dollars, and prices are still going
down. Future electronic appliances for education and amusement
will be even less costl`y, more useful,.and, mote.Common. jcomputers
are in some. 'homes today, , will be- in many homes tomorrow, and will
be commonplace in the nOt too \distant future. Given current
problems in Florida education. (i.e., 'concern with overall quality;
the level of students' basic skills performance, shrinking
resources concern ifor equal access and equal opp.ortunity); and
an understanding that comi3uter hardyare is one of the few areas
of modern rife where costs are declining, the time seems _right
for .an infusion of nekv technology into the educational system.
The uniqqe capabilities of computers make them an ideal adjunct
to the educational process. With computers, individualization
and7 self-Pacing become more feasible. 'This is due to the fact
that, with the aid of corvuters, a teachexy can keep track of
various inforMation on fiaaaividual student progress. Also, when
the computer is used to d.eliver instruction, ft, can do so wi.th
infinite patience.

O.

Still, computers are not a panacea: They depend upon skilled
-human beings who prep)ire.the instructionsL-the software and '..
courseware. Fbrtunately,, with More and more; inexie nsAve
computing .devfces coming Onto' the market, more ap more people
Wie .devoting their, talepts to writing instructional courseware:

,for this -new equipment .' This leadS ; course to. the .proble.ms
of distribution And Aliality control. With morematerials on the

.will be ,extremely difficult for most teachers to keep
a:breast .'of, .ew releases and ,to evaluate them for use in their
.,c19.130e,qt,... :Consultation 'and: technical assistance will be needed.
.114S,'-h,cilds true for bikrdware, as well aS sOftware.. Anyione -who'
has Atio:ked. at a computer Magazine 'recently has. found a .

,beWilder`ing aisray of lIck fidvettisements. It is difficult to
"'*.i.).!4 'One 04914
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Even a more basic question is "whether one should buy." The cost
studios o4 instructional computing are rather tentative And
somewhat Inconcdusive. While it is possible to compare costs of
hardware, the key factor may be the software. Whil.e each piece
of software has a price, the effectiveness of that software with
a given populatio of learners frequently cannot be predicted.
Even when proven software is available, it is difficult to assign
a monetary value for a given level of achievement. Is it a good
investment to spend more than the normal instructional cost to
get achievement gains from students who have been chronic failures
in the past? When compared with the cost of incarceration or
other.pliblic support, this is probably a bargain. But could the
same results be obtained at less cost? While the issue of cost
raises endless questions, there-is one conclusion which can be

. drawn: the cost of computing will continue to go down, while
the cost of virtually everything else is rising.

A. Assumptions on Which Flo.rida Public Policy Should Be Based

The Commissioner's Advisory Committee onlInstructional Computing
has reached concensus on a group of assumptions which may serve
as a basis for public policy to be formulated by the Florida
Legislature. These assumptions,are the product of a review of
pertinent literature, exchange petween the Committee and nation-
ally recognized expert consultanfS in this area, and much deliber-
ation and reflection by Committee members and. staff persons over
a peri6d of six month*. The assumptions imply the existenpe of,
needs which must be met in Florida during the remai.nder of.thls
century, with implementation to-begin immediately. The assuEP-
tions are:

. .

(1) Computer technology Will-play an increasingly pervasive and
dominant role in American society during the next genera-
tion. Thus, ylorida cannot afford not to invest immediately
in this technology for the schooN, colleges, and univer-.
sities of the State.

0

(2) Economic development in Florida demands publiq investment in
computer technology to prepare its citizens for new employ-
ment and upgrade the skills of those already employed, in
order to attract the.necessary diversification in the
economic base of the state..

Computer technology has great potentikl and promise for
imlYtovinic dagogy and enhancing learning in relation to the
basic miss'1Sn of*all schools. That is, computer technology
can assist71n the development-of both basic skills and
advanced skills to help all individuals in the Florida
educational system continue life-long learning.
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(4 ) There is a clear and unequivocal need for'a rational state-
wide plan for the utilization of computer technoJogy in the
educational system of the'tat,p. ,The growth of computer
technology in the culture makes it imperative that there he
sound planning on the basis of state policies.

(6) The Florida DepartmenOof lucation has a responsibility to
facilitate the appropriate tilization of computer technology
in the' State. -The Department should fulfill this responsi-
-bility through the fynctions of disseminat ng information,
providing technical adsistgnce to school stricts, community
colle0s, and universities, and'exploring appropriate roles
for .the Department in the adOption and uti ization of computer
technology for:instructional purposes.

* -.1k;

(6) All professional personnel it Florida schoof districts,
cqmmunity colleges, and universities must achieve a minimum
level oflso-called media literacy. Media literacy, which
includes'computer literacy, encompasses modern methods of
communication anii data processinKtechnology.and appfopriate
applications of that tiOnology.

(7) Con omitmpt with the development .of media literacy on the
part of fhe personnel of the state educational system, .

comp ter literacy must be introduced into the curriculum of
elementary and secoRdAry/bchools and into the colleges. and
universities of Florida as' rapidly;aS feasible._

4

(8) The great diversity of products available in.-the market 4t

place a d the rapidity of cbange in the development-of

rp
compu r technology requireethat Florida. not cdmmit itself
to ani.single statewide approach to instructional computing,
nor to any single hardware configuration throughout the
State. ,

, .

4

(9) The adoption of technological aids by. schoo4districts.,
colleges, and universities should'be at the discretion o
those agencies without Legislative mandates.

(10)'The growing pltrv*iyeness of computer technology in all
areas,of sbcietY.pakes it'both necessary. and -feasible
that public,educition.organizations collaborate with other'
public agencies'and with'private enterprise in planqing
effective Ways ofiusing technology to facilitate teacbing
and.learning.. Public education should espectally .1mOrk

'with the private ,Sector to take advantage of computer.
technology noW aVailable to Florida citizens in their homes.

ns'
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- B. 'Policy Formulation

The Commissioner of Education should recommend to the Florida
Legislature specific means for meeting the needs imp.lied by the
assumptions which are listed above. Pased on these recommenda-
tions, appropriate amendments to the statutes or new statutes.
should be Considered by the Legislature so as to f cilitate
utilization of instrUctional computing throughout he State of

. .

Floryda.

The bepartment of Education should establish appr priate manage-
.

ment strategtes to facilitate effective use of in tructional
comppting capabilities to teach basic skills and ther areas
wheie urgent instructional needs have been ident fied. 'These
strategies could include broadly representative ask forces
which can propose plans for meeting identified n sds through
technical assistance. Areas of need fall under.two general
categories: computers as a medium of-instruction and computers
as an object of instruction.

Computers as a mediumiof instruction

(1) Basic skills - The Department of') ducation has made a
significant inveStment in using the PL 0 computer-based instruc-
tion system for improving instruction in medial mathematics.
Similar projects Should be.engendered to include ,other instruc-
tional systems. The State should provide technical assistance to
users of the other systems comparable to the assistance being
provided to PLATO users. The State should also sponsor the
syStematic evaluation of thp effectiveness of instructial
!(onlifouting uses.,
(2), Computers for problem-solving - A program for gifted students
on usinqicomputers for-problem-solving has been developed in
Florida and is now being disseminated./The materials have been
used successiullSr with average, as well as giOed, Students.
Also, microcomputers are being purchased by many schools for use
in advanced mathematics class& and'elpewhere. Information on .

these and other current activities which could be used by others
. in the *State should be disseminated by the Det*irtment of Esduca-
tion through the computer literacy workshops, profeseaonal
meetingslognd in yesponie to direct requests. -The Department, in ,

cooperation with appropriate profe'ssionalfrganizations, industry
groupst and otherp, should promote computer, fairs or other special
sectivitieek.designed to encourage and publicize creatiVe uses of

-'computers by students.

(3) Education for'lhe handicapp d - The Department of Education,
through'the BursAu Of Education 4r Exceptional Student6, should
in*estigate possibilities fpr uti izing computers with
OhysiCally, mentally; and emotionally handicapped students.

N



(4) 1._,ow enrollment courses The Department of rducaL14,11 shood
survey schools to identify needs for courses in advanced subjects
which are'not now offered because there is insufficient staff for
such.low enrollment courses. The Department should ais6 :;urvey
available courseware for meeting those'needs. Where feasible,
arrangements should be made to assistJhose who could offer :%)iich
programs, eithef through timesharing services from a large liala

center or by microcomputers at,the local site.

To assist An the dissemination and Acquisition of materials
necessary to support each of the above areas, the Department of
Education should establish a clearinghouse of jnformation on
software, hardware, Juid other available materials, both inside
Florida aiid elsewhere, to Use in each area of need. informatio
from the clearinghouse should be ipplied on request and through
.appropriate disseMination strate es identified by the Depart-
ment.

'Computers as a medium of Instru tion

(5) Computer literacy for educators - Initial-work in this area
was performed by the Florida Educational Computing Project
through the computer literacy seminar which has been presented
several times at various,locations throughout the state. This
seminar is now being adapted for use in local scho9l district
inService education 'programs. A project should belestatilished
during 1980-82 to introduce this program, including theltraining
of local seminar leaders,_in all 67 school districts.

(6) "Advanced"computer literacy - A more comprehensive computer
Jiteracy course, designed to follow the introductory seminar,
should be developed and.made aivailable through inseryice education
programs in the larger districts and on a regional basis for
smaller districts. This fourse might be designed with separate
components suitable for teachers in different instructional
areas,.owfor teachers who wish to 1.Ne,various 4pli.cations of
instructional computing.

(7) Computer literacy for preservice education - Appropriate
computer literacy units shoulçi be designed for use in pre-service .4

teacher education programs. These units should be included
ovithin the required courses in each state-approved teacher educa-
tiop.pmgram.

;
(8). 'Vocational 'and professional fields -,A study of computers
in wocational education should be cQndUcted by-the Vocational
Education Advisory Council. This study should be cpncerned'pri-
marily with training programs in the computer-related fields, and
secondarily With training programs in other fields .which make use

26
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of the computer. Tin.' report of the study should include the
followinr: (n) A Hurvf,v ot training priris in public 11111
VOtSitiO:ip community-colleges and vocai,tionai technical centei: on

the adequay of the curriculum and the opportunities for computer
access in computer related fiel(1s and (h) recommendations for
action, AK necessary, to strengthen and/or expand those programs.

(9) Computer literacy for alA An underlying goal of instructional
computimg .efforts.should he to provi(e computer literacy for all

students. This will be accomplished many ways, beginning with
computer literacy for educators. Studen will develop computer
literacy as they participate in instructional computing programs
for the ba44c F.;kills and various other instructional computing
activities. There will also be a need for programs designed
especially to teach computer literacy.- Textbook selection
committees should consider computer literacy as they review
textbooks. Teachers designing instructional activities should
seek opportunities to deveitlop computer literacy in their students.

Priorities forj the Implementation of Policies

The Commissioner Advisory Committee on Instructional Computing
holipves Jhat po icy should be:established hy the Legislature and
the State Poard of Education to fulfill the needs implied by the
assumptions in Section A. The implementation of the policies
thus formulated should he undertaken according to priorities in
the seqUence shown below. These priorities are suggested because
the Committee believes that instructiohal computing is such a
fertile field for development in the State of Florida that it is

(bvious that it is not possible to address all problems simul-
aneously and immediately. The sequnco of priorities for the
implementation of instructional computing recommended by the
Commitbee is as follows:

(1) Improving diagnostic techniques apd instruction for the
basic skills at all levels of the educationalisystem,
partiltularly in the remedial and compensatory) programs.

./

(2). Simultaneoqs with the improvement of instruction in the

basic there must be systematic .efforts to develop
minimum corOuter literacy among both educat5Ts and studNits
throughoutthe State.

OT'NContinued.development must take place in vocationalIgnd
other prpfessional fields where computer skills are neces-
sary for employment so as to add to the impact of economic
development throughout the State,

4 Broader utilization of computers for problem-solving must be
undertaken, beginning with programs for gifted students in
the schools and extending to all programs.
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(!)) applications of computer tychnologv must he
ut I ii 'I'd ,111 hi11:1 I I I ht.' 11:111,1

Computer tochnology must he utiIied in curriculum areas
whore thov is low student enrollment.

P. Recommyndations r(w Support of the Policy Implomontation
. _

The Plorida nopartmont of Fchication has, undor the leadership of
the Commissioner, thy responsibility for coordinating efforts to
support the use of computer fechnOlogy in a rational Nannor. It

is thoroforo recommondod that:

(I) The existing.Departmont. of Education group, tho Florida
Educational Computing Project CfE(P), be funded and adoquatolv
s t a od to _;uppor 11 1)!flI)lIt I 111 /I rabr, mann(' r
to t currently providod rot' Mind Vii strat i ye computing.'

(2) As budget decisions aro made in tho course of planning for
thy next biennium, the Commissioner roquost appropriations '-to
servo a$ the basis of incentive funding to be made to mychool
districts, community colleges, and .universities in order to
promote and encourage appropri.ate and offoctive utilization of
computer technology throughout the State.

The FECP, mentioned in the first recommendation, should carry out
the initial support.Functions which are desirahl0 and necessary
'in order to accomplish the impl-mentation priorities alroady
described. Those support funo,tions., which should also mako
computer technology availablo to Fh)ridn's educational systom at
the least possible cost, are: xr

(1) Providing information and consultation on available hard-
ware and softwaro and the use thoreof.

(2) Maintaining a catalog and invontory of available resources,
Ancluding software, .for instructional computing in Florida
school districts and other educational insti.tutions.

(3) Securing discounts on hardware and software on bohalf of
school districts and institutions.

(4) Providing technical assistifnce to school districts and
institutions on individual problems related to instructional
computing.

(5))/FaCilitating and coordinating the evaluation of instruc-,
tional computing projects.

(6) Providing leadership and staff assistance to Department oi§1/4
Education staff memberS in relation to the priorities
recommended for policy imp1ementation.

28

3 '"t I



Al t hough t he Vlor i Wi Educa 1 i <Ma I Computi ng Pro jeC 1 II2U;

en rry i fl out many of t f unet i ()its t et. fort s of the Pro ject
tall ha ve hel-n pri ri 1 v 1 n I he a ren of a dmi iiu;I rHI i v, I her

t han i ns t rue t i oilt I atilt) i cat ions Of Computer t echno 1 ogy The
mission of t he Pro.ject must t herefory be enlarged to clearly
charge i I. with t he above support cutlet. ions i n order to serve i n a

1 i ui ttg role bet ween schools voca t. i ona 1 odu('at ion I nsti I ut. ions ,
c,.)lflEflti III t y col logos versi t. i nd a 1 I depart ment and di vi S oru;
of the Oepart men I of Educa I i 011
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